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465Photobiology and pigmentation
UV-induced 6-4 photoproducts block DNA replication and activate the ATR-Chk1 pathway
M Kawasumi,1 K Hung,1 J Sidorova2 and P Nghiem1 1 Medicine/Dermatology, University of 
Washington, Seattle, WA and 2 Pathology, University of Washington, Seattle, WA
Ultraviolet (UV) irradiation is the most prevalent carcinogen in humans, leading to diverse skin 
malignancies that outnumber all other cancers combined. A physiologic dose of UV generates 
thousands of DNA lesions per cell, mostly of two types: cyclobutane pyrimidine dimers (CPDs) 
and 6-4 photoproducts (6-4PPs). It has been difficult to determine the precise contribution of 
each lesion type to the signaling events that regulate the balance of cellular outcomes (cell cycle 
checkpoints, DNA repair, mutation incorporation, and cell death). Here we coupled multiparameter 
flow cytometry with lesion-specific photolyases that eliminate either CPDs or 6-4PPs, generated 
human cells that carry only CPDs or 6-4PPs, and determined the role of each lesion type in DNA 
damage responses using three independent approaches. Although it has been thought that the 8-fold 
more abundant CPDs play a key role in DNA damage responses, we found that only 6-4PP lesions 
activated the ATR-Chk1 DNA damage pathway. Mechanistically, 6-4PPs, but not CPDs, impeded 
DNA replication across the genome as revealed by microfluidic-assisted replication track analysis. 
Furthermore, single-stranded DNA accumulated preferentially at 6-4PPs during DNA replication, 
indicating selective and prolonged replication blockage at 6-4PPs. These findings suggest that 6-4PP, 
the less abundant type of UV-induced DNA lesion, is the relevant trigger for replication blockage 
and activation of the UV-induced ATR-Chk1 pathway.    
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Autophagy deficient mouse melanocytes display a senescence associated secretory phenotype 
(SASP) and ER stress after UV exposure
C Ni,1 M Narzt,1 I Nagelreiter,2 L Larue,3 H Rossiter,1 E Tschachler1 and F Gruber1 1 
Dermatology, Medical University of Vienna, Vienna, Austria, 2 Christian Doppler Laboratory 
for Biotechnology of Skin Aging, Vienna, Austria and 3 Institut Curie, Orsay, France
Autophagy deficient mouse melanocytes display premature senescence and dysregluated antioxi-
dant response. While this only mildly affects pigmentation in vivo, the phenotype may give insights 
into the molecular basis of pigmentation disorders connected to melanocyte stress and senescence. 
We studied the transcriptome, secreted factors and lipid oxdiation in autophagy deficient and 
-competent cells in homeostasis and after UVA exposure. Melanocytes were isolated from pups 
(Atg7 f/f or Atg7 f/f Tyr::Cre, in which Atg7 was knocked out under control of the tyrosinase pro-
moter) younger than 5 days and cultured for 23 days. Then cells were either exposed to 20 J/cm2 
UVA-1 or sham exposed. Six hours later total RNA was isolated and global gene expression was 
assayed and supernatants were collected 24 hours after irradiation for analyis with protein arrays. 
Lipidomics of oxidized phospholipids was performed using HPLC-MS/MS. A total 151 genes was 
significantly increased in Atg7 deficient cells in basal condition. After UVA exposure, 41 genes 
were induced in Atg7 deficient cells. Conversely, 60 genes were significantly reduced in knock-
outs, and 55 were reduced in these cells by UVA. A bioinformatic GO analysis revealed that the 
terms “secreted”, “ECM/collagen” and “chemokine” were significantly enriched in the autophagy 
KOs. In samples that were additionally UVA exposed, the terms “transcriptional repression” and 
“unfolded protein response” were significantly enriched. Oxidized lipid mediators were increased 
in autophagy deficient melanocytes as well as chemokines Cxcl1, Cxcl10, Cxcl2 and Cxcl12 and 
the metalloproteinases Mmp13, Mmp1b, Mmp3 and Mmp19. These data indicate that autophagy 
deficient melanocytes have a senescence associated secretory phenotype (SASP), and they show 
enhanced ER stress and UPR when exposed to UVA.    
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Inhibition of DNA methyltransferase increased Type I procollagen in the COL1A2 promoter 
region
M Kim, M Shin, H Kim, D Lee and J Chung Department of Dermatology, Seoul National 
University College of Medicine, Laboratory of Cutaneous Aging Research, Center for Medical 
Innovation, Seoul National University Hospital, Institute of Human-Environment Interface 
Biology, Seoul National University, Seoul, Korea (the Republic of)
Photoaging is characterized by accumulated damage in dermal connective tissue, which is mostly 
composed of type I procollagen. Little has been known about whether epigenetic modification 
such as DNA methylation may play a role in transcriptional regulation of type I procollagen. Here, 
we demonstrated DNA methylation is crucial in UV-induced regulation of COL1A2 transcription 
in human dermal fibroblasts (HDFs). UV irradiation decreased type I procollagen expression as 
well as phosphorylation of Smad3, and increased DNA methyltransferase 1 (DNMT1). Chromatin 
immunoprecipitation (ChIP) assays revealed that UV decreased the recruitment of acetyl-H3, p300, 
and Smad3 to a distinct region (-1446/-1320) adjacent to the p300 binding site (-1406/-1393) in the 
COL1A2 promoter, whereas UV exposure increased recruitment of DNMT1 to the same region. 
However, treatment with DNA methyltransferase inhibitor (5-AZA-2’-deoxycytidine;5-AZA-dC) 
increased the recruitment of acetyl-H3, p300, and Smad3, and decreased the recruitment of DNMT1 
to this region. Using bisulfite modification and methylation-specific PCR (MSP), we showed that 
DNA methylation was increased by UV at a distinct region (-1450/-1349) adjacent to the putative 
p300 binding site (-1406/-1393) in COL1A2 promoter, while the UV-induced DNA methylation 
was inhibited by 5-AZA-dC. These results indicate that DNA methylation at the putative p300 
binding site (-1406/-1393) in COL1A2 promoter inhibits recruitment of p300 and acetyl-H3 to 
this site, leading to reduced binding of Smad3 to its response elements and subsequent decreased 
synthesis of procollagen.    
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Light-independent pro-inflammatory and pro-oxidant effects of purified human hair melanins 
on keratinocyte cell cultures.
S Lembo,1 A Napolitano,2 R Di Caprio,1 L Panzella,2 R Micillo,2 A Balato1 and G Monfrecola1 
1 Dermatology Unit, Department of Clinical Medicine and Surgery, University of Naples 
Federico II, Naples, Italy and 2 Department of Organic Chemistry and Biochemistry, 
University of Naples Federico II, Naples, Italy
The purpose of this study was to test the ability of red human hair pheomelanin (RHP) to induce oxi-
dative damage and/or direct inflammatory response on cultured keratinocytes, independently from 
light exposure. Spontaneous immortalized keratinocytes (HaCaT cells) were incubated, in the dark, 
for 24 hours with RHP or black human hair eumelanin (BHE) (0.5 mg/ml; 0.05 mg/ml; 0.005 mg/
ml), previously purified from red and black hair. Proteins from white human hair (WHP) were used 
as negative control. Toxicity of RHP, BHE and WHP was assessed through cell viability; thereafter 
the possible pro-inflammatory effect was explored analyzing IL-1β, IL-6 and TNF-α expressed (qRT-
PCR) or secreted (ELISA) by cells incubated with RHP, BHE or WHP. In addition, determination of 
cellular antioxidants (GSH and NADPH) and lipid peroxidation markers (thiobarbituric acid reactive 
substances: TBARS) was performed, respectively through HPLC and spectrophotometry. Exposure to 
RHP or BHE, but not to WHP, moderately decreased keratinocyte viability (p<0.05). RHP, and to a 
minor extent BHE, promoted expression of pro-inflammatory interleukins and oxidative damage in 
the dark. In detail, gene expression increase was dose related and highly significant for TNF-α and 
IL-1 β (p<0.001), whereas protein secretion of IL-6 resulted more enhanced (p<0.001) than TNF-α or 
IL-1 β (p<0.01). Cellular depletion of GSH and NADPH was registered, as well as TBARS increase, 
after exposure to RHP (p<0.01) and BHE (p<0.05). The results of our study indicate that RHP works 
as a direct pro-inflammatory and pro-oxidant agent in keratinocyte cultures, independently from 
light exposure. Hence, the role of RHP in melanomagenesis is reinforced, as well as its potential 
ability in worsening inflammatory skin conditions could be hypothesized.    
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Transcriptional analysis of vitiligo skins reveals the alteration of WNT pathway: a promising 
target for repigmenting vitiligo patients
C Regazzetti,1 F Joly,2 C Marty,2 M Rivier,2 B Mehul,2 P Reiniche,2 C Mounier,2 R Ballotti,1 
J Voegel2 and T Passeron1 1 INSERM, Nice, France and 2 Galderma, Sophia-Antipolis, France
Vitiligo affect 1% of the worldwide population. Halting the disease progression and repigmenting 
the lesional skin represent the two faces of the therapeutic challenge in vitiligo. We performed 
a transcriptome analysis on lesional, perilesional and non-depigmented skin of vitiligo patients 
compared to matched skin controls of healthy subjects. Our results show a significant increase 
of CXCL10 in non-depigmented and perilesional vitiligo skin compared to healthy control skin. 
However, neither CXCL10 nor other immune factors were found to be deregulated in already 
depigmented vitiligo skin. Interestingly, the WNT pathway, involved in melanocyte differentiation, 
was found to be altered in vitiligo skin. We demonstrated that oxidative stress decreases WNT 
expression/activation in keratinocytes and in melanocytes. We developed an ex vivo skin model 
and confirmed the decreased activation of the WNT pathway in human skin subjected to oxidative 
stress. Finally, using pharmacological agents that activate the WNT pathway, we treated the ex vivo 
depigmented skins from vitiligo patients and successfully induced differentiation of resident stem 
cells into pre-melanocytes. Our results shed light on the previously unrecognized role of decreased 
WNT activation in depigmented vitiligo skin preventing melanocyte differentiation. In addition, 
these results support further clinical exploration of WNT agonists to repigment vitiligo lesions.   
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A genome-wide association study in Korean women identifies susceptibility loci for Tanning 
phenotype
Y Chang,1 H Lee,2 S Park,4 J Shin,2 M Chang,1 Y Shin,3 H Jung,2 C Kim,2 J Lee2 and Y Lee2 
1 LG Household and Healthcare, Daejeon, Korea (the Republic of), 2 Department of 
Dermatology, Chungnam National University, Daejeon, Korea (the Republic of), 3 Theragen-
Etex Bio Institute, Advanced Institute of Convergence Technology, Suwon-si, Korea (the 
Republic of) and 4 Gyeryong public health center, Gyeryong, Korea (the Republic of)
Human skin pigmentation is regulated by various factors such as genetic, environmental, and 
endocrine factors. Among these factors, genetic factor is one of the most potent determinants in skin 
pigmentation phenotype and has polygenic quantitative traits. We investigated the genetic factors 
influencing UV-induced skin pigmentation in Korean women. We carried out a multistage genome-
wide association study after exposure to UV in Korean women and examined the effect of selected 
gene on melanogenesis in normal human epidermal melanocytes. In an initial discovery stage, 
meta-analysis of two GWA studies of 500K single nucleotide polymorphisms on 97 Korean women 
identified 9 SNPs as loci highly associated with tanning ability. We further genotyped these SNPs in 
an independent replication study. We found that a novel SNP in the intron of WWOX gene yielded 
highly significant replicated associations with skin tanning ability. To understand the functional 
consequences of this locus, we investigated the role of WWOX in human melanocytes and inhibition 
of WWOX expression significantly increased the expression and activity of tyrosinase in human 
melanocytes. Our results suggest that genetic variants in intronic region such as SNP in WWOX 
could be determinant of an individual’s UV-induced tanning ability. WWOX gene represents a 
new candidate gene to study the molecular basis of an individual’s UV-induced tanning ability.   
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Vasoactive intestinal peptide (VIP) is a novel, complex neuroendocrine regulator of human 
HF melanocyte biology in situ
M Bertolini,1 M Bähr,1 M Sulk,1 L Ponce,1 Y Uchida,1 J Chéret,1 K Loser,1 T Bíró,2 DJ Tobin3 
and R Paus4 1 Dermatology, University of Münster, Lübeck, Germany, 2 Immunology 
and Physiology, University of Debrecen, Debrecen, Hungary, 3 Centre for Skin Sciences, 
Faculty of Life Sciences, University of Bradford, Bradford, United Kingdom and 4 Centre 
for Dermatology Research, Institute of Inflammation and Repair, University of Manchester, 
Manchester, United Kingdom
Vasoactive intestinal peptide (VIP) is one of the key immunoinhibitory neuropeptides released 
by perifollicular sensory nerve fibers. Yet, its role in human hair follicle (HF) biology is poorly 
understood. To explore this, we first investigated VIP receptors expression and showed that VPAC1 
and VPAC2 are both widely expressed in human anagen hair bulbs. Next, we asked whether VIP 
(10-7M) modulates human HF pigmentation in situ and in isolated human HF melanocytes (HFMc) 
in serum-free culture. Interestingly, in cultured human scalp HFs, VIP significantly increased both, 
the number of intraepithelial c-Kit+ Mc in situ and c-Kit transcription. c-Kit/Gp100 double- immu-
nostaining indicated that most of these VIP-induced, c-Kit+ HF Mc are immature and/or amelanotic 
Mc. Intriguingly, VIP up-regulated the total number of gp100+, MITF+, or p-MITF+ HF Mc. Instead, 
VIP slightly inhibited HF Mc proliferation in situ and of cultured HFMc. VIP treatment significantly 
promoted intrafollicular melanin production in situ and stimulated melanogenesis in isolated HFMc. 
Interestingly, VIP downregulated SCF gene and protein expression in the hair matrix. Microarray 
and qPCR analyses revealed an up-regulation of phosphodiesterase 4D7 transcription in VIP-treated 
scalp HFs, raising the possibility that VIP affects the Mc cAMP level. These results suggest that VIP 
operates as a novel, surprisingly complex neuroendocrine regulator of human HF pigmentation, 
to which isolated HFMc can respond directly. We are currently exploring the hypothesis that VIP 
primarily induces MITF-dependent maturation of amelanotic/immature (gp100-) HF Mc, thereby 
increasing the HF’s melanogenesis capacity.    
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UVB irradiation induces HMGB1 in keratinocytes without causing apoptosis
K Torii and A Morita Geriatric and Environmental Dermatology, Nagoya City University, 
Graduate School of Medical Science, Nagoya, Japan
High-mobility group box-1 (HMGB1) is a nuclear protein that acts as an architectural chroma-
tin-binding factor to maintain the nucleosome structure and regulate gene transcription. HMGB1 
also stimulates keratinocytes and recruits progenitor cells from the bone marrow for wound healing. 
UVB (280-320-nm) directly applied to wounded tissue also stimulates wound healing. Here we 
investigated which UVB wavelength induces HMGB1 and whether the 310-nm wavelength, which 
is used as a therapeutic wavelength, can induce HMGB1 secretion without inducing apoptosis. First, 
we used stratified normal human keratinocytes (sNHK) to investigate which wavelengths induce 
HMGB1. sNHK were irradiated with monochromatic UVB (280, 290, 300, 310, and 320-nm) at 
intensities of 2 mJ/cm2and 5 mJ/cm2. HMGB1 mRNA expression was significantly induced in sNHK 
by 280-nm and 290-nm wavelengths. The other wavelengths had no effect on HMGB1 expression. 
All wavelengths examined except 320-nm increased HMGB1 secretion in the cell supernatant. We 
then compared the effects of 280-nm and 310-nm UVB, which are the most commonly used wave-
lengths of narrowband UVB, using HaCaT cells. Cell death was detected with flow cytometry using 
Annexin V and propidium iodide. Irradiation with the 280-nm wavelength induced apoptosis in a 
dose-dependent manner, but irradiation with the 310-nm wavelength did not induce apoptosis, even 
at an intensity of 10 mJ/cm2. Irradiation with 280-nm at 5 mJ/cm2 and 10 mJ/cm2 increased HMGB1 
mRNA expression in HaCaT cells. HMGB1 protein secretion in the culture supernatant was con-
firmed by ELISA 24 h after irradiation. Irradiation with the 280-and 310-nm wavelengths increased 
HMGB1 secretion from HaCaT cells. Therefore, irradiation with 310-nm UVB, the peak narrowband 
UVB wavelength, induces the secretion of HMGB1 and therefore UVB therapy could recite bone 
marrow progenitor cells and repair skin tissue as well as to suppress the immune response.    
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Protecting Mechanisms of Vanillin against Ultraviolet B Irradiation-iduced damages in Human 
Keratinocyte Stem Cells
S Jang and J Lee Senior Healthcare, Eulji University, Seongnam, Korea (the Republic of)
Ultraviolet-B (UVB) irradiation is one of major factors which induce cellular damages in the 
epidermis. We investigated protective effects and mechanisms of vanillin, a main constituent of 
vanilla beans, against UVB-induced cellular damages in keratinocyte stem cells (KSC). Here, van-
illin significantly attenuated UVB irradiation-induced cytotoxicity. The vanillin effects were also 
demonstrated by the results of the senescence-associated β-galactosidase and alkaline comet assays. 
In addition, vanillin induced production of pro-inflammatory cytokines. Attempts to elucidate a 
possible mechanism underlying the vanillin-mediated effects revealed that vanillin significantly 
reduced UVB-induced phosphorylation of ataxia telangiectasia mutated (ATM), serine threonine 
kinase checkpoint kinase 2 (Chk2), tumor suppressor protein 53 (p53), p38/mitogen-activated 
protein kinase (p38), c-Jun N-terminal kinase/stress-activated protein kinase (JNK), S6 ribosomal 
protein (S6RP), and histone 2A family member X (H2A.X). UVB-induced activation of p53 luciferase 
reporter was also significantly inhibited by vanillin. In addition, while ATM inhibitor had no effect 
on the vanillin effects, mouse double minute 2 homolog (MDM2) inhibitor significantly attenuated 
suppressive effects of vanillin on UVB-induced activation of p53 reporter in KSC. Taken together, 
these findings suggest that vanillin protects KSC from UVB irradiation and its effects may occur 
through the suppression of downstream step of MDM2 in UVB irradiation-induced p53 activation.   
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The extracts of Kochia Scoparia and Rosa multiflora with PPAR α/γ dual agonistic effect 
prevent photo-aging in hairless mice
H Jeon,1 D Kim,1 E Kim,1 Y Noh,2 J Youm,2 S Kim3 and E Choi1 1 Department of Dermatology, 
Yonsei University Wonju College of Medicine, Wonju, Korea (the Republic of), 2 Bioscience 
Research Team, Cosmax R&I Center, Seongnam, Korea (the Republic of) and 3 Natural 
Skinomics Team, KIST Gangneung Institute of Natural Products, Gangneung, Korea (the 
Republic of)
We found that extracts of natural herbs such as Kochia Scoparia and Rosa multiflora have PPAR α/γ 
dual agonistic effect. Therefore, we investigate whether and how they have anti-aging effect on pho-
to-aging skin. Hairless mice were irradiated with ultraviolet (UV) A 14J/cm2 and UVB 40mJ/cm2 three 
times a week for 8 weeks. Natural herb extracts with PPAR α/γ dual agonistic effects were topically 
applied on dorsal skin of photo-aging mice twice a day for 8 weeks. Tesaglitazar, a known PPAR 
α/γ agonist, were applied as a positive control, and vehicle (propylene glycol:100% ethanol=7:3, 
v/v) as a negative control. Epidermal effects including skin barrier function as well as epidermal 
expression of differentiation markers and cytokines, and dermal effects including dermal thickness, 
collagen density, dermal expression of procollagen 1, collagenase13 and dermal cytokines were 
measured respectively and compared. Compared to UV exposed photo-aging skin, the natural herbs 
extract with PPAR α/γ dual agonistic effect enhanced skin barrier function by normalizing basal 
TEWL and increasing SC integrity. They also increased the epidermal differentiation but decreased 
epidermal IL-1α expression. In the dermis, they increased dermal thickness, collagen density, and 
procollagen 1 expression as well as TGF-β. The extracts of natural herbs such as Kochia Scoparia 
and Rosa multiflora with PPAR α/γ dual agonistic effect could prevent the epidermal processes of 
photo-aging by recovering the barrier function through correcting the epidermal differentiation, 
and the dermal process by increasing dermal thickness and collagen density through procollagen 
1 production induced by TGF-β.    
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Ultraviolet (UV)-A irradiation induces melanoma invasion via enhanced Warburg effect
Y Kamenisch,1 T Baban,2 W Schuller,2 A von Thaler,2 G Metzler,2 J Bauer,2 B Schittek,2 
C Garbe,2 M Röcken2 and M Berneburg1 1 Dermatology, Universitätsklinikum Regensburg, 
Regensburg, Germany and 2 Dermatology, Universitätsklinikum Tübingen, Tübingen, 
Germany
Melanoma is a malignant tumor with high mortality and increasing prevalence for which exposure to 
ultraviolet (UV) radiation is considered to be an important risk factor. Especially UVA (320-400nm) 
radiation induces the formation of reactive oxygen species (ROS) which oxidatively damage cellular 
molecules. It was recently shown that UVA radiation is capable to induce murine melanoma, but 
the role of UVA in the progression of melanoma is still not investigated. During early progression 
of melanomas before metastasising, most melanomas show initial proliferation of melanoma cells 
and a metabolic characteristic of most proliferating tumor cells is the preference of aerobic glycol-
ysis instead of oxidative phosphorylation (Warburg effect). Here we investigated the role of UVA 
radiation in progression of melanoma, especially induction of progression markers, changes in 
Warburg effect and invasive potential. Upon UVA radiation, initial melanoma cells show increased 
Warburg effect with increased glucose consumption and increased lactate production. The tumor 
marker transketolase and phosphorylated Akt kinase, which are involved in metabolic changes and 
associated with proliferation, are also elevated upon UVA radiation. With in vitro invasion assays 
we show, that lactate, which is produced via UVA enhanced Warburg effect, increases invasiveness 
of initial melanoma cells. This effect is mediated by reactive oxygen species which are induced 
by UVA radiation as treatment with ROS scavengers impairs UVA induced lactate production and 
invasion. Furthermore transcription and expression of tumor relevant matrix metalloproteinases 
are highly upregulated upon treatment with lactate. Therefore we could show in melanoma cells, 
derived from melanomas of early progression that production of lactate, induced by UVA radiation, 
increases invasiveness of initial melanoma cells via expression of MMPs.    
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Intensity of oxidant stimulus, inflammation and cell senescence: possible implication in pho-
toaging process.
S Briganti, E Flori and M Picardo Laboratory of Cutaneous Physiopathology and CIRM, San 
Gallicano Dermatologic Institute, IRCCS,, Rome, Italy
The presence of no-proliferating senescent cells increases with age particularly in photoaged skin 
and potentially impairs tissue homeostasis. In this phenomenon oxidative stress plays a key role 
inducing chronic inflammation and alteration of lipids involved in the maintenance of structure and/
or function of skin cells. Although it is well known that chronic UV exposure activates photoaging 
phenomenon, the influence of the intensity of UV-induced photodamage in determining entity and 
time of appearance of skin photoaging is still unclear. Stress-induced premature senescence (SIPS) 
models represent useful tools to mimic in vitro photoaging. In this study we employed two SIPS mod-
els able to reproduce the photodamage induced by chronic exposure to mild oxidative stress (UVA 
repetitive irradiation) or by massive acute exposure to pro-oxidant agents (single psoralen+UVA 
treatment) in human dermal fibroblasts (HDFs). UVA repetitive exposure as well PUVA treatment 
elicited in HDFs significant degradation of extracellular dermal matrix and alteration of total cell 
antioxidant capacity and endogenous antioxidant enzymes. These modifications were associated to 
a relevant increase of p53 and p21, as typical markers of cell cycle arrest, as well as to a sustained 
expression of SA-bgal, as a typical sign of cell senescence. We observed a pro-inflammatory state, 
characterized by the release of IL-1β and lipid mediators, such as PGE2, 5HETE and LTB4. A relevant 
alteration of lipid homeostasis, in particular cholesterol, oxysterols, sphingolipids and phospho-
lipids, is associated with SIPS. However PUVA-SIPS showed a rapid and intense modifications of 
senescence–associated biological targets we analyzed. These data demonstrate that exposure to a 
single strong oxidative stimulus accelerates and amplifies the appearance of senescence-like phe-
notype in HDFs. Our results suggest that a single intense UVA exposure can produce an alteration 
of skin cell homeostasis more severe than that produced by moderate repetitive UVA irradiation.   
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Effect and molecular mechanism of natural compounds from Artocarpus heterophyllus on 
melanin synthesis and degradation
Y wu, S Hu and M Wang school of biological science, The University of Hong Kong, Hong 
Kong, Hong Kong
As facial hyperpigmentation disorders are a common complaint in adult population and have great 
impact on people’s quality of life, pharmaceutical and cosmetic industries have been continuously 
seeking new, safe and effective solutions. Natural compounds are increasingly used as tyrosinase 
inhibitors for skin whitening. Earlier research work from our lab has discovered that some natural 
compounds from the wood of Artocarpus heterophyllus presented stronger inhibitory effects to 
mushroom tyrosinase activity than kojic acid. However, few studies have examined their whitening 
effect and mechanism in vitro or in vivo. In this study, their action mechanisms against melanogen-
esis including the inhibition of melanin synthesis and induction of autophagy of melanosome were 
firstly investigated. The preliminary result indicated that isoartocarpesin could significantly reduce 
melanin synthesis and directly inhibit cellular tyrosinase activity, while other compounds were less 
effective. MatTek’s MelanoDerm™ system was used to assess the depigmenting effectiveness of 
isoartocarpesin instead of animal model, we found that isoartocarpesin highly affected the melanin 
content in this human skin model. The analysis of relative mRNA expression and protein expression 
indicated that isoartocarpesin could inhibited the melanin production through the down-regulation 
of tyrosinase and tyrosinase related proteins in both mRNA level and protein level. Also, autophagy 
process in treated Melan-A cell was detected by Fluorescence Microscopy. Western blot analysis 
was carried out by using autophagy pathway related antibody (ATG7, PMEL17, p62 and LC3) and 
siRNA, which further proved that isoartocarpesin could reduce melanin content through autophagy 
process. Taken together, our data reveal that isoartocarpesin can reduce melanin content through 
dual reaction, inhibition of melanin synthesis and induction of autophagy process to reduce the 
synthesized melanin.    
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Endothelial cells promote pigmentation through endothelin receptor B activation
C Regazzetti,1 G De Donatis,1 H Hammami Ghorbel,2 N Cardot-Leccia,2 D Ambrosetti,2 
B Chignon,2 J Lacour,2 R Ballotti,3 A Mahns4 and T Passeron2 1 C3M, team 12, INSERM, 
Nice, France, 2 University hospital of Nice, Nice, France, 3 INSERM, Nice, France and 4 
Beiersdorf, Hamburg, Germany
An increased vascularization has been shown in melasma lesions and hyperpigmentation was 
found in acquired bilateral telangiectatic macules, both suggesting a link between pigmentation 
and vascularization. Using high magnification digital epiluminescence dermatoscopy, laser confo-
cal microscopy and histological examination, we first showed that benign vascular lesions of the 
skin have a restricted but significant hyperpigmentation compared to the surrounding skin. We 
then studied the role of microvascular endothelial cells in regulating skin pigmentation. In vitro 
co-culture model with endothelial cells and melanocytes showed that the endothelin released by 
microvascular endothelial cells induces an increase of melanogenesis pathway characterized by the 
phosphorylation of MITF and an increase of Tyrosinase and DCT. Immunostaining of endothelin 1 in 
vascular lesions confirmed an increased expression on the basal layer of the epidermis above small 
vessels compared to perilesional skin. Endothelin acts through the activation of endothelin receptor 
B and the MAPK: ERK1/2 and p38 to induce melanogenesis. Finally, culture of reconstructed skins 
with microvascular endothelial cells leads to an increase of skin pigmentation that can be prevented 
by inhibiting EDRNB. Taken together these results demonstrated the role of the underlying micro 
vascularization in skin pigmentation and open new fields of research for regulating physiological 
pigmentation and for treating pigmentary disorders such as melasma.    
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Comparison of animal models for the hyper-pigmentary lesions : clinical and histopatholoic 
evaluations
M Choi, H Kang, M Park, C Nam, J Kim, B Park, M Kim and S Hong Department of 
dermatology, College of medicine, Dankook University, Cheonan, Korea (the Republic of)
Appropriate in vivo animal models could be useful for pre-clinical trials of therapeutic modalities. 
However, it is not easy for researchers to know which animal models are most similar to the main 
target conditions in human. To select the adequate animal models used in researches on both 
epidermal and dermal pigmented lesions, we evaluate and compare both the clinical and histolog-
ical characteristics of pigmented lesions in the candidate animal species. To establish epidermal 
pigmentation model, the clinical pigmentation level (colorimeter and digital photography) and the 
histopathologic features (H&E, Fontana-Masson stain, and electron microscopy) in HRM2 hairless 
mouse and KIWA:A1 guinea pig were assessed before and after UVB exposure. KIWA:A1 guinea 
pig model showed better ability to induce and sustain the pigmentation, and similar melanosome 
distribution to human skin. For dermal pigmented lesion, we checked clinical and histopathological 
patterns of tattoo pigment in SD rat, HWY hairless rat, and Hartley guinea pig after tattooing with 
black ink. The tatoo result had no difference among them. However, Hartley guinea pig showed 
better skin wound recovery, and less skin problem after tatooing because of thicker skin than other 
animal models. Making small multiple tattoo squares is also possible because of it’s larger surface 
area on the back. Collectively, we suggested that KIWA:A1 guinea pig and Hartley guinea pig are 
suitable animal model for the epidermal melanin pigmentation and dermal tattoo, respectively.   
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Tropisetron counteracts UVA-mediated accumulation of reactive oxygen species and expres-
sion of matrix metalloproteases in dermal fibroblasts 
A Stegemann and M Böhm Department of Dermatology, University of Münster, Münster, 
Germany
Ultraviolet A (UVA) irradiation plays a key pathogenic role in cutaneous photoaging. Reactive 
oxygen species (ROS) as well as hydrogen peroxide are typically released in fibroblasts upon UVA 
exposure leading to elevated expression of matrix metalloproteses (MMPs) and thus to degradation 
of collagens. We hypothesized that tropisetron may exhibit anti-oxidative effects in human dermal 
fibroblasts (HDFs) exposed to UVA. Tropisetron is an approved antiemetic, originally characterized 
as a serotonin receptor modulating agent. Previously we showed that this agent has antifibrotic 
effects in the mouse model of scleroderma and reduces collagen synthesis in HDFs via activation 
of α7 nicotinic acetylcholine receptors (α7nAchRs). To test our hypothesis we pretreated HDFs with 
tropisetron and irradiated them with UVA followed by detection of ROS and H2O2. HDFs pretreated 
with tropisetron exhibited significantly reduced intracellular amounts of ROS as well as extracellular 
levels of H2O2 after UVA exposure. Moreover, tropisetron suppressed UVA-induced expression of 
MMP1, MMP3, MMP9 and MMP13 in HDFs as determined by real-time RT-PCR. Receptor analysis 
of the putative tropisetron receptors disclosed that the serotonin receptors 5-HT3-R and 5-HT4-R 
are not present in HDFs. In contrast, we found an expression of the α7nAchR in HDFs as shown 
at RNA level by semi-quantitative RT-PCR as well as at protein level by immunofluorescence 
analysis using a specific antibody against α7nAchR. In support of these findings, the full α7nAchR 
agonist AR-R17779 reduced UVA-induced generation of H2O2 in HDFs. Treatment of HDFs with 
catalase and MnCpx3, the latter a superoxide dismutase analogue, diminished UVA-induced H2O2 
accumulation suggesting that tropisetron elicits its anti-oxidative effect via activating superoxide 
dismutase and catalase. In summary, our findings present a novel anti-oxidative agent which indi-
rectly modulates the cutaneous UVA response.    
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The effect of intrinsic ageing and photo damage on skin dyspigmentation: an explorative study
G Dobos,1 C Trojahn,1 B D Alessandro,2 S Patwardhan,2 D Canfield,2 U Blume-Peytavi1 and 
J Kottner1 1 Department of Dermatology and Allergy, Charité-Universitätsmedizin Berlin, 
Berlin, Germany and 2 Canfield Scientific Inc., Fairfield, NJ
The skin melanin system is the main protective barrier against ultra-violet induced damage and 
carcinogenesis. Changes in skin pigmentation during intrinsic and extrinsic ageing are under 
researched. The quantification of dyspigmentation is a major challenge today. Twenty four skin 
healthy fair skinned subjects were recruited in three distinct age groups (30 to 40, 50 to 60, 70 to 80 
years) for this explorative study. Measurements of skin colour and dyspigmentation were conducted 
on their dorsal forearms (DFA), volar forearms (VFA) and upper inner arms (UIA) using spectropho-
tometry and image processing based on RBX-Brown transformation. Reliability of skin colour and 
dyspigmentation estimates were analysed by computing intraclass correlation coefficients (ICC). 
Associations with age were investigated using one way analysis of variance between age groups. 
Comparisons between sun exposed and sun protected skin areas were performed by paired sample 
t-tests. Measurements applied in this study had a high reliability, ICCs up to 0.984. Only parameters 
of dyspigmentation were associated with age at all sites (p < 0.009). The DFA significantly differed in 
skin colour and dyspigmentation from the VFA and UIA. Skin colour and dyspigmentaion parameters 
are reliable and could potentially be used in clinical trials. Skin dyspigmentation increases in both 
sun exposed and sun protected areas in fair skinned females. The DFA shows the most prominent 
age related changes compared to the VFA or the UIA.    
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Use of optical coherence tomography as a tool for assessing photosensitivity in mice with 
various genetic backgrounds
N Gyongyosi,1 K Lorincz,1 D Haluszka,1 A Keszeg,1 E Tatrai,2 J Nemeth,2 S Kárpáti1 and 
NM Wikonkal1 1 Department of Dermatology, Venereology and Dermatooncology, 
Semmelweis University, Budapest, Hungary and 2 Department of Ophthalmology, 
Semmelweis University, Budapest, Hungary
UV-irradiation of murine skin in experimental settings is often used to study photosensitivity, steps 
of skin carcinogenesis and to model photoprotective effects of different compounds. A variation 
in the genetic background of mice can, however, influence the photosensitivity reaction since a 
great diversity in coat pigmentation exists. Doses in published works commonly refer to fractions or 
multiples of minimal erythema doses MED described generally but not specifically for a given mouse 
strain. Our aim was to standardize the method of measuring photosensitivity in commonly used 
mouse strains by using optical coherence tomography, a non-invasive imaging tool that provides 
high-resolution, cross-sectional images of tissue structures in or ex vivo. Other than being employed 
in the clinical routine of ophthalmologic practice, it is being used in the experimental works; 
furthermore, it is suitable for measuring epidermal thickness in mice. For this reason, we irradiated 
the dorsal skin of animals with increasing doses of UV. We used hairless and hair possessing mice, 
as well as mice with different pigment status and coat color. Reactions to different doses of UV 
radiation were analyzed 48 hours after treatment with various methods: 1. clinical evaluation of 
erythema and edema, 2. measurement of skin thickness with caliper and 3. ultrastructural analyses 
with in vivo optical coherence tomography. Data were statistically compared among animals with 
different genotypes. Our findings showed that there are significant differences in the formation of 
erythema and edema in various mouse. Also, optical coherence tomography has been found to be 
a valuable tool to determine subtle changes in the mouse skin after UV-irradiation.    
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The relationship between pigmentation level and CD4+, CD8+ and CD20+ lymphocytes in 
primary cutaneous melanomas
AA Brozyna,1 W Jozwicki1 and AT Slominski2 1 Dept. of Tumor Pathology and 
Pathomorphology, Oncology Centre-Lukaszczyk Memorial Hospital, Rydygier Collegium 
Medicum, Nicolaus Copernicus University in Torun, Bydgoszcz, Poland and 2 Dept. of 
Dermatology, University of Alabama at Birmingham, Birmingham, AL
Melanocytes are an immunocompetent skin cells, that express and react to a range of cytokines and 
growth factors. And melanomas are considered as immunogenic tumour due to its ability to undergo 
spontaneous regression. On the other hand, melanin, synthetized by normal melanocytes and 
melanoma cells, shows immunosuppressive action, and melanogenesis negatively affects survival 
in melanoma patients. The immune response has crucial role both in melanoma progression and 
clinical outcome, and the immune profile of the primary melanoma predicts sentinel lymph node 
positivity. Thus the lymphocytes: T (CD4+), cytotoxic T (CD8+) and B (CD20+) in primary melano-
mas in relation to melanin level was analyzed. We found that in melanized melanomas, TILs were 
less abundant than in amelanotic ones. CD8+ and CD20+ lymphocytes were negatively correlated 
to melanin level (r=-0.3, p=0.02, r=-0.3, p=0.002, respectively). For CD20+ cells such correlation 
was observed for lymphocytes present both at the vertical growth phase (VGP) component and at 
the base of the melanomas, while for CD8+ cells only for lymphocytes infiltrating the VGP. On 
the contrary, CD4+ lymphocytes infiltrating the VGP were negatively correlated to melanin level 
(r=-0.4, p=0.002), while CD4+ lymphocytes located at the base of the melanomas were positively 
correlated to pigmentation (r=0.4, p=0.004). Summarizing, in histological samples from melanoma 
patients we found that melanogenesis negatively regulated the TILs level, particularly the amount 
of TILs infiltrating the VGP of melanomas. Furthermore, melanogenesis affected level both T and B 
lymphocytes, but its impact was differentiated. Thus, its is not included that negative effect of mela-
nogenesis on poor clinical outcome in pigmented melanomas partially resulted from deregulated 
humoral (CD20+), cell mediated (CD4+) and cytotoxic (CD8+) immunity of cutaneous melanomas.   
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Nanoparticles from calli of resveratrol-enriched rice ameliorate UVB-Induced hyperpigmen-
tation in guinea pig skin
T Lee,1 S Baek,2 M Do,3 Y Park,3 J Chae,3 J Lee3 and S Kim3 1 College of Pharmacy, Yonsei 
University, Incheon, Korea (the Republic of), 2 National Institute of Crop Science, Rural 
Development Administration, Iksan, Korea (the Republic of) and 3 College of Pharmacy, 
Gachon University, Incheon, Korea (the Republic of)
We previously reported that the resveratrol-enriched rice (RR) developed using genetic engineering 
technique down-regulated skin melanogenesis. However, there is no report on its application in 
RR callus culture as well as its role in depigmenting effect in vivo study. In addition, there are no 
reports of RR callus culture using high pressure homogenization (HPH) in neither study. Therefore, 
in this study, we intend to develop a novel anti-melanogenic agent incorporating both callus of 
RR (cRR) and nanoparticles by using HPH, and to study possible synergistic effects on the inhibi-
tion of the UVB-induced hyperpigmentation in vivo models. The depigmenting efficacy was then 
observed following topical application of the 1% Micro-cRR, Nano-cRR and nano-callus of normal 
rice (cNR) to UVB-stimulated hyperpigmentation guinea dorsal skin. Colorimetric analysis, immu-
nostain using anti-tyrosinase antibody and UVB-promoted melanin contents to Fontana-Masson 
stain were examined. Nano-cRR showed significantly inhibition of melanin color index changed 
by UVB-promoted hyperpigmentation in dorsal skin (p<0.01). In epidermal guinea pig skin tissues, 
UVB-promoted melanin granules were also repressed by nano-cRR in Fontana-Masson stain. The 
UVB-enhanced highly expressed tyrosinase in basal layer of epidermis was inhibited markedly by 
nano-cRR than by micro-cRR and nano-cNR. Thus, the depigmentating action of nano-cRR might 
be due to its down-regulating effect on the tyrosinase expression, which is initiated by UVB-caused 
melanogenesis generation. Our data also showed that the anti-melanogenic potency of the nano-cRR 
depended on its pH and degree of particle size. In conclusion, our results suggest that the nano-cRR 
may be a promising candidate for regulating skin pigmentation with UVB exposure, and our study 
will also be a new approach for searching novel materials of cosmeceuticals from natural products.   
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Suitable multi-wavelength irradiation for photodynamic therapy using 5-aminolevulinic acid
H Masuda,1 M Kimura2 and A Morita1 1 Department of Geriatric and Environmental 
Dermatology, Nagoya City University Graduate School of Medical Sciences, Nagoya, Japan 
and 2 UHIO INC., Tokyo, Japan
Protoporphyrin induced by a photosensitizer such as 5-aminolevulinic acid has five absorption peak 
wavelengths: 410 nm, 510 nm, 545 nm, 580 nm, and 630 nm. The absorption coefficient of the 
410 nm wavelength is the highest, but the tissue penetration depth of this wavelength is relatively 
low. Generally, red light from 600 nm to 800 nm is used as the light source for photodynamic 
therapy (PDT) due to its ability to deeply penetrate tissue. Treatment duration at this wavelength 
must be extended, however, because the absorption coefficient of red light is very low. Therefore, 
we investigated PDT using multiple wavelengths to improve the PDT effects. HaCaT cells were 
incubated with 5-aminolevulinic acid (1 mM) for 4 h and irradiated with light at a single wavelength 
or multiple wavelengths using light-emitting diodes with peak wavelengths of 405 nm, 505 nm, 545 
nm, 570 nm, or 635 nm. After irradiation, the cells were incubated and survival rate was examined 
using an XTT-assay. Irradiation with a dual wavelength combination significantly increased the 
PDT effects in all cases compared with irradiation using only a single wavelength. The irradiation 
dose was the same for both single and double wavelengths. In contrast, there was no significant 
difference between single wavelength irradiation and triple or quadruple wavelength irradiations. 
These findings indicate that irradiation with dual wavelengths is the most efficient strategy for 
improving the effects of PDT.    
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Comparison of responses in animal models to picoseconds and nanosecond lasers
H Kang,2 M Choi,2 J Kim,1 B Park,2 M Kim2 and S Hong2 1 Dermatology, OracleClinic, 
Cheonan-si, Korea (the Republic of) and 2 Dermatology, Dankook Univ. Hospital, Cheonan-
si, Korea (the Republic of)
In the field of pigmentary lesion treatment, laser technology is developing to achieve ultrashort 
pulse and less damage to surrounding tissue. Presently, the picosecond 755nm alexandrite laser 
has shown increased efficacy in tattoo removal and pigmentation disorder treatment in comparison 
to Q-switched(Qs) lasers. In terms of clinical, histopathologic, and electron microscopic features, 
this study compared the efficacy of the picosecond based alexandrite laser(750ps, 755nm) with 
nanosecond based conventional Qs Nd:YAG laser(8-10ns, 532 and/or 1064nm) in the treatment 
of epidermal pigmentation model and multi-colored dermal tattoo model. KIWA:A1 guinea pigs, 
irradiated with UVB for inducing epidermal hyperpigmentation, were treated with one session of 
laser treatment according to the following three laser parameters: picosecond laser with 755nm, 
3mm, 2.33J/cm2; Nd:YAG laser with 523nm, 3mm, 2.264J/cm2; Nd:YAG laser with 523nm, 3mm, 
0.7J/cm2. Both picosecond and Nd:YAG lasers demonstrated the same effect. However, the Nd:YAG 
laser group had more initial tissue reaction(such as purpura, erosion, and hemorrhagic crust) and 
latterly postinflammatory hyperpigmentation on the irradiated site. To evaluate the efficacy in 
multi-colored dermal tattoo, 6 uniform squares in 6 colors(red, orange, yellow, green, blue, and 
black) were tattooed on the back of albino guinea pigs. The guinea pigs were treated with one 
session of laser treatment according to the following three laser parameters: picosecond laser with 
755nm, 2.8mm, 3.25J/cm2; Nd:YAG laser with 1064nm, 3mm, 3.93J/cm2; Nd:YAG laser with 
523nm, 3mm, 2.264J/cm2. The 532nm Nd:YAG is effective for removing black, red and yellow 
tattoos, whereas the 755nm picosecond laser is useful for removing green and blue pigments. There 
was no significant tissue damage response in the picosecond group. Collectively, these findings 
allowed us to better understand how the different laser modalities are applied for the treatment of 
different pigmentation lesions.    
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In vivo second harmonic generation and ex vivo coherent anti-Stokes Raman scattering imag-
ing of dermal collagen morphology and size of adipocytes in diet-induced obesity
D Haluszka,1 K Lorincz,1 R Szipocs,2 D Márton,1 S Kárpáti1 and NM Wikonkal1 1 
Dermatology Venerology and Dermatooncology, Semmelweis University, Budapest, Hungary 
and 2 Institute for Solid State Physics and Optics of Wigner RCP, Budapest, Hungary
Metabolic syndrome (MS) is a major public-health issue with an increasing incidence worldwide. 
MS is defined by a constellation of physical conditions and metabolic abnormalities such as insulin 
resistance, dyslipidemia, central obesity and hypertension. The main etiological factors are well 
known: incorrect nutritional habits, inactive lifestyle and genetic predisposition. In case of obesity 
the adipocytes grow in size in subcutaneous tissue but also promote the degradation of dermal 
collagen, decrease fibroblast proliferation and col(I)-alpha1 and elastin gene expression which 
can results in unfavorable changes in the structure of the dermis. In the last two decades advances 
in nonlinear optical microscopy has led to new powerful noninvasive imaging methods, such 
as two-photon excitation fluorescence (TPEF), second harmonic generation (SHG), and coherent 
anti-Stokes Raman scattering (CARS). Light in the near-infrared (NIR) spectral range (700-1300 nm) 
is able to penetrate deep into the living tissue that makes this useful for in vivo high-resolution 
imaging. The epidermis and dermis both contain numerous endogenous chromophores, such as 
keratin, elastin or collagen that can be visualized by various excitation wavelengths.Our aim was 
to identify and follow the effects of high-fat and standard diet to murine skin using in vivo SHG and 
ex vivo CARS imaging methods. We find a negative correlation between body weight and SHG 
intensity of dermal collagen, as well as between the size of adipocytes and dermal thickness. From 
these results we conclude that using of various nonlinear optical imaging techniques may become 
a daily diagnostic tool in the clinical practice.    
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Eudesmine and magnolin inhibit melanosome transfer mediated by protease-activated recep-
tor-2 in human keratinocyte cell line HaCaT
M Song, N Park, J Hwang, H Lee and J Lee AMOREPACIFIC, Yongin-si, Korea (the Republic 
of)
Close association exists between melanocytes and their neighboring keratinocytes. Keratinocytes 
are the pigment recipients and skin pigmentation is the result of this melanosome transfer. Prote-
ase-activated receptor-2 (PAR-2) is a key mediator of melanosome transfer, which occurs as the 
melanocyte extends its dendrite toward surrounding keratinocytes that take up melanosomes by 
phagocytosis. We investigated the effects of eudesmine and magnolin found in the bud of Magnolia 
Biondii on melanosome transfer and the regulation of PAR-2 in human kerainocytes(HaCaT). HaCaT 
cells stimulated by the PAR-2-activating peptide Ser-Leu-Ile-Gly-Lys-Val(SLIGLV) were treated with 
eudesmine and magnolin; PAR-2 expression was then determined by reverse transcription-poly-
merase chain reaction (RT-PCR), Western blot. In addition, human epidermal melanocytes and 
HaCaT cells were co-cultured to assess the effects of eudesmine and magnolin on prostaglandin E2 
(PGE2) secretion and subsequent dendrite formation. Eudesmine and magnolin decreased HaCaT 
PAR-2 mRNA and protein levels in a dose-dependent manner. In co-culture experiments, eudesmine 
and magnolin reduced PGE2 secretion in HaCaT cells, thereby preventing dendrite formation in 
human epidermal melanocytes compared with SLIGLV-treated controls. Eudesmine and magnolin 
inhibit melanosome transfer by downregulating PAR-2, thereby reducing keratinocyte PGE2 secre-
tion, which in turn inhibits dendrite formation in human epidermal melanocytes. In conclusion, 
this study demonstrated that eudesmine and magnolin might be used as a depigmenting agent to 
ameliorate hyperpigmentation.    
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Evaluating the photoprotective effects of a complex mixture and sunscreen on normal human 
and Xeroderma pigmentosum keratinocytes after ultraviolet B irradiation
A Sabatier,1 C Di Giorgio,2 M Chavagnac-Bonneville,3 B Cadars,3 A Lhoste,3 A Nikoyan,2 
E Jourdan3 and M De Méo2 1 NAOS Group Research, Aix-en-Provence, France, 2 Laboratoire 
de Mutagenèse Environnementale, Institut Méditerranéen de Biodiversité et d’Ecologie, Aix-
Marseille, France and 3 Laboratoire BIODERMA, Lyon, France
The aim of this study was to assess the internal photoprotective properties of PI 01, a complex mix-
ture, combined with the external photoprotection of a sunscreen on normal human keratinocytes 
(NHKs) and Xeroderma pigmentosum keratinocytes (XPKs) against UVB irradiation. We evaluated 
the production of cyclobutane pyrimidine dimers (CPDs), DNA strand breaks, and micronuclei in 
NHKs and XPKs. CPDs were quantified using an indirect immunofluorescence test. DNA strand 
breaks were evaluated with the alkaline version of a comet assay with and without T4 endonucle-
ase V treatment. Micronuclei were assessed using a standard in vitro micronucleus technique on 
keratinocytes. Results from the three techniques showed that the presence sunscreen resulted in a 
significant reduction of CPDs in both cell types, with more efficient protection in NHKs compared 
with XPKs. Pre-treatment with the PI 01 mixture mildly prevented CPD formation in NHKs and 
had no effect on XPKs. A combination of the two treatments gave the best results. Kinetic studies 
over a 24-hr period showed that the different treatments had no effect on DNA repair systems. The 
present study demonstrated that pre-treatment with a photoprotective mixture combined with a 
sunscreen can efficiently protect NHKs and XPKs against the genotoxic and mutagenic effects of 
UVB irradiation, without modulating their DNA repair kinetics. Due to its possible photo-barrier 
effect and its antioxidant properties, the mixture demonstrated its capacity to complement sun-
screen efficiently by reducing UV-induced DNA lesions. Sun protection based on the combination 
of internal and external protection by using sunscreen with an active mixture, may offer a new 
approach in preventive medicine.    
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Photodynamic Therapy Inhibits the Melanogenesis of Human Melanocytes
S Kim,1 Y Kim2 and Y Kim1 1 Department of Dermatology, Ajou University School of 
Medicine, Suwon, Korea (the Republic of) and 2 Department of Biochemistry, Ajou 
University School of Medicine, Suwon, Korea (the Republic of)
Photodynamic therapy (PDT) is a therapeutic modality for cutaneous malignant and premalignant 
condition. Recently, several clinical studies reported that the PDT has photorejuvenation effects 
on the aged skin. In the present study, we investigated the effects of PDT on cultured human mela-
nocytes to determine whether ALA-PDT inhibits melanin synthesis. The “low level PDT” condition 
was used for PDT therapy to the keratinocyte (KC), fibroblast (FB), and melanocyte (MC). MCs were 
stimulated with the KC-conditioned medium (KCM) or FB-conditioned medium (FCM) taken after 
PDT. Various kinds of cytokines in the supernatants of KC and FB were evaluated by enzyme-linked 
immunosorbent assay (ELISA). The melanin content and dopa oxidase activity of the MC were also 
evaluated. After PDT, significantly reduced melanin content and dopa oxidase activity were noted 
compared to the control group after 24 and 48h in MC. In addition, MC treated with KCM taken 
after PDT showed a significant reduction of melanin content and dopa oxidase activity compared 
with the control groups. Among the well known MC stimulating cytokines from KC, the level of 
stem cell factor (SCF) in KCM was significantly decreased after PDT, whereas endothelin-1 and 
granulocyte-macrophage colony stimulating factors were not significantly altered. MC treated with 
FCM taken after PDT showed a significant reduction of melanin content and dopa oxidase activity 
compared with control groups. Among the MC stimulating cytokines from FB, the hepatocyte growth 
factor (HGF) in FCM was significantly decreased after PDT compared to the untreated control. The 
SCF and basic fibroblast growth factor were not changed after PDT. PDT has inhibitory effect of 
melanogenesis in the human MC. This inhibitory effect of melanogenesis thought to be regulated 
indirectly by KC and FB as well as directly by PDT. Decreased secretion of SCF from KC and HGF 
from FB may have crucial role which induce inhibition of melanogenesis of MC after PDT.    
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Assessment of photoaging protection of the association of α-tocopheryl acetate, oligopeptide 
68 and azelaic/glycolic acids in chronic ultraviolet A radiation-exposed human skin model
D Bacqueville, L Duprat, P Bogdanowicz, S Bessou-Touya and H Duplan Pharmacology 
vitro/vivo, Pierre Fabre R&D center, Toulouse, France
The skin is increasingly exposed to ambient ultraviolet (UV) irradiation, thus increasing risks for 
oxidative damage with long-term detrimental effects like photoaging, characterized by wrinkles, 
loss of skin tone and resilience. Photoaged skin displays alterations in keratinocytes, fibroblasts 
and extracellular matrix with a flattening of the dermal-epidermal junction (DEJ) and a severe 
fragmentation of both collagen and elastin networks associated with the upregulation of matrix 
metalloproteinases (MMP) that affect skin mechanical properties. The aim of this study was to 
assess chronic UVA radiation-induced photoaging in an ex vivo skin organ culture obtained from 
human skin, and to evaluate the anti-aging benefits of a new formulation containing α-tocopheryl 
acetate, oligopeptide 68 and azelaic/glycolic acids. Confocal microscopy revealed that chronic 
UVA exposure (3 x 12 J/cm2 at 365 nm) disorganizes the DEJ structure and alters the collagen IV 
staining in irradiated skin explants. The dermis was also affected and UVA modified the collagen I 
network (density loss, fiber bundle breaks) and strongly induced the MMP1 expression. In contrast 
to a placebo, the topical application of the anti-aging formulation at 5 mg/cm2 efficiently protected 
skin and well preserved both the DEJ and the dermis from UVA damage. Altogether, the results 
demonstrated that the chronic UVA exposure mimics skin photoaging, and this ex vivo skin model 
may be useful for the evaluation of new anti-aging dermo-cosmetic products.    
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Assessment of photoaging protection of the association of Retinaldehyde, Hyaluronic acid 
mono-oligomers and Ascofilline abc ™ in chronic ultraviolet A radiation-exposed human 
skin model
D Bacqueville, L Duprat, K touitou, V perier, S Bessou-Touya and H Duplan Pierre Fabre 
Dermo-Cosmetic R&D, Pierre Fabre R&D center, Toulouse, France
The skin is increasingly exposed to ambient ultraviolet (UV) irradiation, thus increasing risks for 
oxidative damage with long-term detrimental effects like photoaging, characterized by wrinkles, 
loss of skin tone and resilience. Photoaged skin displays alterations in keratinocytes, fibroblasts 
and extracellular matrix with a flattening of the dermal-epidermal junction (DEJ) and a severe 
fragmentation of both collagen and elastin networks associated with the upregulation of matrix 
metalloproteinases (MMP) that affect skin mechanical properties. The aim of this study was to assess 
chronic UVA radiation-induced photoaging in an ex vivo skin organ culture obtained from human 
skin, and to evaluate the anti-aging benefits of a new formulation containing three active ingredients: 
retinaldehyde, hyaluronic acid mono-oligomers and Ascofilline abc ™. The non-invasive multipho-
ton microscopy revealed that chronic UVA exposure alters both collagen and elastin networks, as 
respectively detected by the second harmonic generation (SHG) signal and autofluorescence (AF). 
Picrosirius red staining confirmed that UVA induced collagen density loss and fiber bundle breaks 
in irradiated skin explants. Moreover, confocal microscopy showed that chronic UVA also strongly 
induced the MMP1 production in the dermis. Transmission electron microscopy (TEM) highlighted 
the disorganization of the DEJ and the dermal extracellular matrix following UVA exposure. In 
contrast to a placebo, the topical application of the anti-aging formulation at 5 mg/cm2 efficiently 
protected skin and well preserved both the DEJ and the dermis from UVA damage. Altogether, the 
results demonstrated that the chronic UVA exposure mimics skin photoaging, and this ex vivo skin 
model may be useful for the evaluation of new anti-aging dermo-cosmetic products.    
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Signal transduction in UVB- or TGF-beta1-induced premature senescence of human dermal 
fibroblasts
M Toutfaire, E Descamps, O Toussaint and F Debacq-Chainiaux Biology (URBC), UNamur, 
Namur, Belgium
In vitro, most of proliferative cell types are characterised by a progressive loss of cell divisions 
leading to irreversible growth arrest. This mechanism refers to cellular ageing named replicative 
senescence. Stresses can also trigger the premature appearance of a senescent-like phenotype 
coined Stress Induced Premature Senescence (SIPS). SIPS displays several features of replicative 
senescence but the signaling pathways implicated in the appearance of the biomarkers of senes-
cence remain unclear. We developed models of SIPS induced by UVB exposures or TGF-beta1 
stimulation in human dermal fibroblasts. Human dermal fibroblasts were exposed to UVB radiation 
twice a day for five days or stimulated with TGF-beta1 for three days. We investigated in these 
models the signaling pathways implicated in the appearance of biomarkers of senescence such as 
senescence associated β-galactosidase (SA-ßgal) activity and Senescent Associated Secretory Phe-
notype (SASP), among which expression of inflammatory cytokines, metalloproteinases and growth 
factors. We investigated the TGF-beta signaling pathway and focused especially on Smad-dependent 
and Smad-independent pathways. We also analysed ERK and p38 MAPK signaling pathways. Our 
results suggest that Smad-dependent and Smad-independent pathways are partially modified during 
UVB- and TGF-beta1-induced premature senescence. These pathways could have a key role in the 
appearance of SIPS biomarkers.    
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Exposure of normal human keratinocytes to different sources of UVB induces premature 
senescence 
E Bauwens,1 L Ernst,1 M Garmyn2 and F Debacq-Chainiaux1 1 University of Namur, Namur, 
Belgium and 2 KUL, Leuven, Belgium
Skin constitutes a physical barrier that protects organism against external aggressions. It is indeed 
exposed to different kinds of stresses which may have an impact on its ageing, mainly UV irradiation, 
provoking “extrinsic” ageing of the skin. Skin represents therefore an ideal model for the study of 
ageing and the impact of stresses on it. Keratinocytes are the main cell type of the epidermis, the 
most superficial skin layer, representing about 90% of the cell population. There are thereby the 
first cells exposed to UVB stress. We studied the response of normal human keratinocytes (NHK) 
to repeated UVB exposures, and showed that UVB induced a premature senescence of these cells. 
We showed that premature senescence was activated after UVB irradiation using a broad (broad 
band, BB-UVB) or narrow (narrow band, NB-UVB) UVB spectrum. This premature senescence is 
demonstrated by morphological changes, increased proportion of cells positive for senescence 
associated beta-galactosidase (SA-ßgal) activity, growth arrest and change in gene expression. Senes-
cence-Associated Secretory Phenotype (SASP) of NHK in replicative or in UVB-induced senes-
cence was also confirmed by using Taqman Low Density Arrays (TLDA) and ELISA assays. We 
finally investigated the DNA damage pathway (DDR), and showed long-term irreversible damage 
in UVB-induced senescent cells.
